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tnt TWF CLAIMS 

I (currently amended) A method for controlling speed in a pulse-width- 
.oodulation-controlled motor powered by a load voltage source, said method comprising the 

steps of: 

measuring th. motor to* volttg= ■ Hi rfjn thH ftrp of mny^f fr. H»« Hfl 

and 

S etting pulse-width modulation duty cycles based on the measured voltage, 
wherein an average of frequencies of the pulse-width modulation duty cycles is a predetermmed 
average pulse-width modulation frequency of the motor. 

2. (original) A method in accordance with Claim 1 wherein said steps are 
seq uentially executed and repeated automatically while the motor is in an on state. 

3 (currently amended) A method in n ouu tJuuc n wit h Cluim 1 "'ho n mi n 
^ r Ji uullnn HLLlnn t h n 1 - ' " I ~ ™tW -**h^^ 

f . ^ ^ in a . ul^vidth -mo.iulation-continll M mntnr pownH hy , load voltage 

snurce. said ™*thnri comp ^R the steps ° f: 

^ ring the mot or 103d volt aoe where in a supply vnlt^ V™*** me load 

voltage; 

,^, r r .i^-Hih m c^™ Hhiv cycles W on the measured voltag e, 
- _ r ^encies of the pulse-widft m<sh^^ 
^ra^ pnlse-width m ^" 1 ^"" fl uency of the motor; and 
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diagnosing a motor functionality using a difference between the supply voltage 
and the load voltage; 

4. (canceled) 

5. (original) A method in accordance with Claim 3 wherein the supply 
voltage is unregulated. 

6 . (original) a method in accordance with Claim 3 wherein the supply 
voltage is direct current. 

7. (previously presented) A method for controlling speed in a pulse-width- 
modulation-controlled motor powered by a load voltage, the load voltage supplied by a supply 
voltage, said method comprising the steps of: 

diagnosing motor functionality using a difference between the supply voltage and 
the load voltage; 

switching from motor functionality diagnosis to motor speed control; and 

setting an average speed of the motor by superimposing sweep frequencies onto 
an average pulse-width frequency, the average pulse-width frequency being a predetermined 
average of the sweep frequencies. 

8. (original) A method in accordance with Claim 7 wherein said step of 
diagnosing motor functionality comprises the step of using a pulse width modulation duty cycle 
of 100 percent. 
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9 (original) A method in accordance with Claim 7 wherein said step of 
diagnosing motor functionality using a difference between the supply voltage and the load 
voltage comprises calculating power used by the motor in accordance with: 

\(Upper_A/D_Keading)-(.Lowe r A/D_Rb adingjf 

Rsense 

where Upper _A/D Reading is the supply voltage measurement, Lower _A/D 

cnH Rsense is a resistance between measurement 
_ Reading is the load voltage measurement, and Ksense is a reai^uu 

locations for Upper ^A/D_ Reading and Lower _ A /D _ Reading. 

10. (original) A closed loop motor control system, said system comprising; 

a motor; 

a power source; 

a resistive element electrically coupling said motor to said power source; 
at least one switching element electrically coupling said motor to said power 
source in parallel to said resistive element; and 

a processor electrically connected to said switching element, said processor 

configured to: 

determine a load voltage; and 

set a pulse width modulation duty cycle based on the determined voltage. 
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11. (original) A closed loop system in accordance with Claim 10 wherein said 
processor further configured to: 

determine the load voltage while the motor is in an on state repeatedly 
automatically; and 

set a pulse width modulation duty cycle based on the determined voltage while 
the motor is in an on state repeatedly automatically. 

12. (original) A closed loop system in accordance with Claim 10 wherein said 
processor further configured to diagnose motor functionality. 

13. (original) A closed loop system in accordance with Claim 12 wherein said 
processor further configured to diagnose motor functionality using a pulse width modulation 
duty cycle of 100 percent. 

14. (original) A closed loop system in accordance with Claim 12 wherein said 
processor further configured to diagnose motor funcrionality by calculating power used by the 
motor in accordance with: 

\(U PP er_A/D Reading) -(Lower _Al D _*»adi»g)Y_ 

Rsense 

where Upper _A/D_ Reading is a supply voltage measurement, Lower _A/D_ 
Reading is a load voltage measurement, and Rsense is a resistance between measurement 
locations for Upper _A /D_Reading m&Lower^ A /D_Reading. 

15. (original) A system in accordance with Claim 10 wherein said power 
source comprises an unregulated voltage supply. 
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16. (original) A system in accordance with Claim 15 wherein said 
unregulated voltage supply comprises an unregulated DC voltage supply. 

17. (previously presented) A method for operating a motor configured to 
operate at a variable average speed under pulse-width modulation control, said method 
comprising the steps of: 

energizing the motor, and 

setting an average speed by superimposing sweep frequencies onto an average 
pulse-width modulation frequency, the average pulse-width modulation frequency being a 
predetermined average of the sweep frequencies. 

18. (previously presented) A method in accordance with Claim 17 wherein- 
said step of setting an average speed further comprises the step of setting an average speed by 
superimposing a sweep frequency range onto an average pulse-wrtth modulation frequency 
forming a monotonically increasing waveform. 

19. (previously presented) A method in accordance with Claim 17 wherein 
said step of setting an average speed further comprises the step of setting an average speed by 
superimposing a sweep frequency range onto an average pulse-width modulation frequency 
forming a monotonically decreasing waveform. 

20. (previously presented) A method in accordance with Claim 17 wherein 
said step of setting an average speed further comprises the step of setting an average speed by 
superimposing a sweep frequency range onto an average pulse-width modulation frequency 
forming a random waveform centered around the average pulse-width modulation frequency. 
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21. (previously presented) A method m accordance with Claim 17 wherein 
said step of setting an average speed further comprises the step of setting an average speed by 
superimposing a sweep frequency range onto an average pulse-width modulation frequency 
forming a monotonically increasing waveform with a low value approximately 20% below the 
average and a high value approximately 20% above Ihe average. 

22. (previously presented) A method in accordance with Claim 17 wherein 
said step of setting an average speed further comprises the step of setting an avenge speed by 
superimposing a sweep frequency range onto an average pulse-width modulation frequency 
forming a monotonically decreasing waveform with a low value approximately 20% below the 
average and a high value approximately 20% above the average. 

23. (previously presented) A method in accordance with Claim 17 wherein 
said step of setting an average speed further comprises the step of setting an average speed by 
superimposing a sweep frequency range onto an average pulse-width modulation frequency 
forming a random waveform centered around the average pulse-width modulation frequency 
with a low value approximately 20% below the average and a high value approximately 20% 
above the average. 

24. (previously presented) A method in accordance with Claim 17 wherein 
said step of setting an average speed further comprises the step of setting an average speed by 
superimposmg a sweep frequency range onto an average pulse-width modulation frequency 
forming a monotonically increasing waveform with a low value at least approximately 5% below 
the average and a high value at least approximately 5% above the average. 

25. (previously presented) A method in accordance with Claim 17 wherein 
said step of setting an average speed further comprises the step of setting an average speed by 
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superimposing a sweep frequency range onto an average pulse-width modulation frequency 
forming a monotonically decreasing waveform with a low value at least approximately 5% 
below the average and a high value at least approximately 5% above the average. 

26. (previously presented) A method in accordance with Claim 17 wherein 
said step of setting an average speed further comprises the step of setting an average speed by 
superimposing a sweep frequency range onto an average pulse-width modulation frequency 
forming a random waveform centered around the average pulse-width modulation frequency 
with a low value at least approximately 5% below the average and a high value at least 
approximately 5% above the average. 

27. (currently amended) A motor comprising: 
a housing; 

a stator mounted in said housing, said stator comprising a stator bore; 

a rotor rotatably mounted at least partially within said stator bore; and 

a processor electrically connected to at least one of said stator and said rotor, said 
processor configured to: 

determine a load voltage; and 

c o t pub o iTri dt h m n m il ntinn A "*y "Y" 1 " 1 * hv,flA nr> tho determined voltaefr 

i liorcin an q-tiL i j,. ff *"T ' 1 rt1 i r ™ " m modulation d uty ry d n frw a pr o d o tomrm e d 

avorago puloo width modnl ntinn frr qn rnr y n f t hn rm** set an average speed of the motor by 
^i perimnosine sween frequenc e mito an average milse-width frequency the average pulse- 
width frequency being a predetermined averag e of the sweep frequencies. 
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28 ► (previously presented) A motor in accordance with Claim 27 wherein said 
processor further configured to diagnose motor functionality. 

29. (previously presented) A motor in accordance with Claim 28 wherein said 
processor further configured to diagnose motor functionality by calculating power use in 
accordance with: 

\(Upper_A/D fading)- (Lower _A/D_Reading)Y 

Rsense 

where Upper _A/D_ Reading is a supply voltage measurement, Lower _ A/D_ 
Reading is a load voltage measurement, and Rsense is a resistance between measurement 
locations for Upper _ A/D_ Reading and Lower _A/D_ Reading . 

30. (previously presented) A motor comprising: 
a housing; 

a stator mounted in said housing, said stator comprising a stator bore; 

a rotor rotatably mounted at least partially within said stator bore; and 

a processor electrically connected to at least one of said stator and said rotor, said 
processor configured to set an average speed by superimposing sweep frequencies onto an 
average pulse-width modulation frequency, wherein the average pulse-width modulation 
frequency is a predetermined average of the sweep frequencies. 

3 1 . (previously presented) A motor in accordance with Claim 30 wherein said 
processor further configured to set an average speed by superimposing a sweep frequency range 
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onto an average pulse-width modulation frequency forming a monotonically increasing 
waveform. 

32. (previously presented) A motor in accordance with Claim 30 wherein said 
processor further configured to set an average speed by superimposing a sweep frequency range 
onto an average pulse-width modulation frequency forming a monotonically decreasing 
waveform. 

33. (previously presented) A motor in accordance with Claim 30 wherein said 
processor further configured to set an average speed by superimposing a sweep frequency range 
onto an average pulse-width modulation frequency forming a random waveform centered around 
the average pulse-width modulation frequency. 

34. (previously presented) A motor in accordance with Claim 30 wherein said 
processor further configured to set an average speed by superimposing a sweep frequency range 
onto an average pulse-width modulation frequency forming a monotonically increasing, 
waveform with a low value approximately 20% below the average and a high value 
approximately 20% above the average. 

35. (previously presented) A motor in accordance with Claim 30 wherein said 
processor further configured to set an average speed by superimposing a sweep frequency range 
onto an average pulse-width modulation frequency forming a monotonically decreasing 
waveform with a low value approximately 20% below the average and a high value 
approximately 20% above the average. 

36. (previously presented) A motor in accordance with Claim 30 wherein said 
processor further configured to set an average speed by superimposing a sweep frequency range 
onto an average pulse-width modulation frequency forming a random waveform centered around 
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the average pulse-width modulation frequency with a low value approximately 2Qo/ 0 below the 
average and a high value approximately 20% above the average. 

37 (previously presented) A motor in accordance with Claim 30 wherein said 
processor former configured to set an average .peed by superimposing a sweep frequency range 
onto an average pulse-width modulation frequency forming a monotonically increasing 
waveform with a low value at least approximately 5% below the average and a high value at 
least approximately 5% above the average. 

38 (previouslypresented) A motor in accordance with Claim 30 wherein said 
processor further configured to set an average speed by superimposing a sweep frequency range 
onto an average pulse-width modulation frequency forming a monotonically decreasing 
waveform with a low value at least approximately 5% below the average and a high value at 
least approximately 5% above the average. 

39. (previously presented) A motor in accordance with Claim 30 wherein said 
processor further configured to set an average speed by superimposing a sweep frequency range 
onto an average pulse-width modulation frequency forming a random waveform centered around 
the average pulse-width modulation frequency with a low value at least approximately 5% below 
the average and a high value at least approximately 5% above the average. 

40. (previouslypresented) A refrigerator comprising: 
a housing; 

a freezer section at least partially within said housing; 
a fresh food section at least partially within said housing; 
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a motor at least partially within said housing; and 

a processor electrically connected to said motor, said processor configured to set 
an average speed of the motor by superimposing sweep frequencies onto an average pulse-w.dth 
modulation frequency, wherein the average pulse-width modulation frequency * a 
redetermined average of the sweep frequencies. 

41 (previously presented) A refrigerator in accordance with Claim 40 
wherein .aid processor further configured to set an average speed by superimposing a sw«p 
S^ency range onto an average puise-width mogadon frequency forming a monotcrncally 
increasing waveform. 

42 (previously presented) A refrigerator in accordance with Claim 40 
wherein said processor further configured to set an average speed by superimposing a sweep 
fi^uencv rang, onto an average pulse-width modulation frequency forming a monotomcaUy 
decreasing waveform. 

43 (previously presented) A refrigerator in accordance with Claim 40 
wherein said processor further configured to set an average speed by superimposing a sweep 
frequency range onto an average pulse-width modulation frequency forming a random waveform 
centered around the average pulse-width modulation frequency. 

44 (previously presented) A refrigerator in accordance with Claim 40 wherein 
said processor further configured to set an average speed by superimposing a sweep frequency 
range onto an average pulse-width modulation frequency forming a monotonically mcreasmg 
waveform with a low value approximately 20% below the average and a h.gh value 
approximately 20% above the average. 
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45 (previously presented) A refrigerator in accordance with Claim 40 
wherein said processor further configured to set an average speed by superposing a sweep 
frequency range onto an average pulse-width modulation frequency forming a monotomcally 
decreasing waveform with a low value approximately 20% below the average and a high value 
approximately 20% above the average. 

46 (previously presented) A refrigerator in accordance with Claim 
wherein said processor further configured to set an average speed by superimposing a sweep 
frequency range onto an average pulse-width modulation frequency forming a random waveform 
centered around the average pulse-width modulation frequency with a low value approximately 
20% below the average and a high value approximately 20% above the average. 

47 (previously presented) A refrigerator in accordance with Claim 40 wherein 
S aid processor further configured to set an average speed by superimposing a sweep frequency 
range onto an average pulse-width modulation frequency forming a monotonically increasing 
waveform with a low value at least approximately 5% below the average and a high value at 
least approximately 5% above the average. 

48 (previously presented) A refrigerator in accordance with Claim 40 
wherein said processor further configured to set an average speed by superimposing a sweep 
fluency range onto an average pulse-width modulation frequency forming a monotomcally 
decreasing waveform with a low value at least approximately 5% below the average and a lugh 
value at least approximately 5% above the average. 

49 (previously presented) A refrigerator in accordance with Claim 40 
wherein said processor further configured to set an average speed by superimposing a sweep 
frequency range onto an average pulse-width modulation frequency forming a random waveform 
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catered around the avettge pube-wichh rnoduMon fteoueuey wrm a low value a. leas, 
app^xtaaely 5% below to average and a high value at leaa, approximately 5% above «• 
average. 

50. (currently amended) A refrigerator comprising: 
a housing; 

a freezer section at least partially within said housing; 
a fresh food section at least partially within said housing; 
a motor at least partially within said housing; and 

a processor electrically connected to said motor, said processor configured to: 
determine a load voltage; and 

d o t p u L u width lu uil ul ul k i u rtnt y r yr ln r i MUod on tho d ulu munod ^Tt n p^ 
^.i u uu urmcn - r 1 ' "..n "" 1n " v ndtoedu U iu u duLj ujlI.. i . 1 ^ftrminnd, 

-T-^ T -™ ft rir* onto ™ ^ width fre.u^yA^^ 

fr^nsncv ^ * prpH.t.erminH averse of (he sweep frequencies . 

51. (previously presented) A refrigerator in accordance with Claim 50 
wherein said processor further configured to diagnose motor functionality. 

52 (previously presented) A motor in accordance with Claim 51 wherein said 
processor further configured to diagnose motor functionality by casting power use in 
accordance with: 
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{(Upper _A/D_Reoding)-(Lower_A/D _~Rsadingjf 



Rsense 



where Upper _A/D_ Reading is a supply voltage measurement, Lower _A/D_ 
Reading is a load voltage measurement, and Rsense is a resistance between measurement 
locations for Upper _A/D_ Reading and Lower _A/D_ Reading. 
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